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Background: Children and families affected by rare diseases have received scant consideration 
from the medical, scientific, and political communities, with parents’ needs especially having 
received little attention. Affected parents often have limited access to information and support 
and appropriate health care services. While scales to measure the needs of parents of children 
with chronic illnesses have been developed, there have been no previous attempts to develop a 
scale to assess the needs of parents of children with rare diseases.
Objective: To develop a scale for measuring the supportive care needs of parents of children 
with rare diseases.
Method: A total of 301 responses to our Parental Needs Survey were randomly divided into 
two halves, one for exploratory factor analysis and the other for confirmatory factor analysis 
(CFA). After removing unsuitable items, exploratory factor analysis was undertaken to determine 
the factor structure of the data. CFA using structural equation modeling was then undertaken 
to confirm the factor structure.
Results: Seventy-two items were entered into the CFA, with a scree plot showing a likely four-
factor solution. The results provided four independent subscales of parental needs: Understand-
ing the disease (four items); Working with health professionals (four items); Emotional issues 
(three items); and Financial needs (three items). The structural equation modeling confirmed the 
suitability of the four-factor solution and demonstrated that the four subscales could be added 
to provide an overall scale of parental need.
Conclusion: This is the first scale developed to measure the supportive care needs of parents of 
children with rare diseases. The scale is suitable for use in surveys to develop policy, in individual 
clinical assessments, and, potentially, for evaluating new programs. Measuring the supportive 
care needs of parents caring for a child with a rare disease will hopefully lead to better physical 
and psychological health outcomes for parents and their affected children.
Keywords: rare diseases, parents, scale, supportive care needs, measure, factor analysis
Background
Most rare diseases are life-threatening or chronically debilitating illnesses, the majority 
of which are genetic based, originate during fetal development, are associated with 
significant disability, and have no cure, preexisting pathways of care, or personalized 
medical intervention strategies.1,2 There exist >8,000 distinct rare diseases, many of 
which have no formal title, are difficult to diagnose, and, in combination, affect 6%–10% 
of the total population.3,4 Notably, the definition of a rare disease differs between 
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 countries; the European Union defines a rare disease as affect-
ing 1:2,000, the United States as one affecting <200,000, and 
Australia as 1:10,000,5 though many individuals suffer from 
diseases that are far rarer.
Children and families affected by rare diseases have 
traditionally received limited consideration from medical, 
scientific, and political communities,6 with parents’ needs 
especially having received very little attention. Due to the 
rarity of many of these diseases, parents often have limited 
access to information and support and appropriate health 
care services. This includes a lack of experienced health 
professionals with knowledge and awareness of their child’s 
disease to aid them in their child’s care and informed decision 
making regarding long-term care provision.7 In addition, in 
order to appropriately care for their child with a rare disease, 
parents often require additional specialist health literacy and 
knowledge, caregiving skills, and resources beyond those 
normally required by parents.8,9 Although parents of children 
with chronic health problems face similar issues, parents of 
children with rare diseases often have additional problems. 
This may be due to delayed or undetermined diagnosis, a 
lack of support groups, and limited health care skills and 
resources.10
Assessing needs
Being able to identify and measure the supportive care needs 
of parents caring for children with rare diseases is benefi-
cial. First, it can be used by local and national authorities to 
establish the prevalence of parents in need and to plan and 
develop suitable policies and programs to meet those needs. 
Second, at the individual level, measuring needs can be used 
by health professionals to screen parents for suitable refer-
ral to appropriate services. Finally, at the population level, 
measuring needs can be used to evaluate health programs 
or services established to assist parents of children affected 
by rare diseases. To date, no such tool exists for assessing 
the needs of parents caring for a child with a rare disease. 
However, four existing instruments assessing the needs of 
families caring for a child with a chronic illness have been 
developed.
The Parent Experience of Chronic Illness11 questionnaire 
is a 25-item self-reported scale designed to measure illness-
specific adjustment in parents with a child diagnosed with a 
brain tumor. It consists of four subscales: Guilt and Worry; 
Unresolved Sorrow and Anger; Long-term Uncertainty; and 
Emotional Resources.
The Impact on Family Scale12,13 is a 24-item interviewer-
administered measure designed to assess parents’ perceptions 
of the impact of their child’s chronic illness on the family. 
The four subscales include Financial burden; Familial/social 
impact; Personal strain; and Mastery.
The Family Needs Assessment Tool14 is a 54-item self-
reported measure designed to evaluate the needs of families 
with a chronically ill child, as perceived by the parents 
themselves rather than by health professionals. It contains 
three subscales: Special services; Information needs; and 
Obstacles to treatment.
The Family Needs Survey15 is a 35-item parent-
completed instrument developed to assess the functional 
needs of families of young children with developmental 
disabilities and to assist in the preparation of individual-
ized family service plans and school-and community-based 
programs. Items are grouped into six domains of needs: 
Needs for Information; Needs for Support; Explaining to 
Others; Community Services; Financial Needs; and Family 
Functioning.
Of the aforementioned four scales, one was developed 
for parents of a child with a brain tumor, one was for 
parents of physically handicapped children, and two for 
parents of a child with a chronic condition. While the 
studies used to develop these scales were reasonably well 
conducted, only one (Impact on Family Scale) actually 
asked parents directly what their needs were (ie, using a 
qualitative approach) in order to develop suitable ques-
tions to elucidate such needs. Although there is certainly 
some overlap of needs between parents of a child with a 
chronic condition and those with a child with a rare disease, 
it is likely that these existing scales do not cover all the 
domains of supportive care needs of parents with a child 
with a rare disease.16,17
In summary, to date, few well-constructed scales exist that 
can delineate the many complex facets of parenting a child 
with a rare disease, can comprehensively assess the needs of 
parents caring for a child with a rare disease, and can be used 
across a wide range of diseases.13 These findings highlight 
the need for a new measurement tool to comprehensively 
assess the domains of unmet supportive care needs of par-
ents of children with rare diseases. The study presented here 
describes the development of a new scale aimed at measuring 
important aspects of supportive care needs for parents of a 
child with a rare disease.
Methods
The scale presented here was developed from the Parental 
Needs Survey, a survey designed to establish the support-
ive care needs of parents of a child with a rare disease.18 
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The Parental Needs Survey comprised 45 questions (108 
items) and was separated into six sections: 1) Demograph-
ics; 2) Equity in care; 3) Practical care needs; 4) About 
your relationships; 5) About your emotions; and 6) Sum-
mary. The survey was made available online for a 4-month 
period (February–May 2015) to parents living in Australia 
and New Zealand. A total of 301 parents representing 
>130 distinct rare diseases completed the survey. These 
parents were primarily mothers (91%, n=275/301). The 
age brackets of parents ranged from 15 years to 55+ years. 
The exact ages of parents were not obtained. The majority 
of parents were either in a married or de facto relation-
ship (86%, n=258/301). Most respondents had at least one 
child living with them with a rare disease. Twelve parents 
reported that their child remained undiagnosed or was yet 
to receive a confirmed diagnosis. One-third of parents 
(33%, n=95/301) who completed the survey were living in 
a country/rural area.
The Parental Needs Survey was developed after under-
taking a scoping review of the literature16 and qualitative 
research.17 The scoping review was undertaken to identify 
existing knowledge regarding the supportive care needs of 
parents caring for a child with a rare disease. Needs that were 
identified were categorized into one of seven domains outlined 
in the widely used Supportive Care Needs Framework19 and 
included social, informational, emotional, practical, physical, 
spiritual, and psychological. Four focus groups were then 
undertaken with parents of children with a variety of rare 
diseases to gain further insights into their needs in caring for 
their child. Three major themes were identified from the focus 
group data, including feeling boxed in outside the box (which 
describes the unique problems seen in parents of a child with 
a rare disease); practicalities of care (which describes the daily 
care challenges of these parents); and relationships (which 
describes the relational impact on partner and siblings of the 
affected child). From the scoping review, physical health needs 
and spiritual needs were discounted, as the former were not 
considered relevant to parents and the latter scarcely appeared 
in the literature. Careful consideration of the remaining sup-
portive care needs domains, along with the three themes 
identified in the focus group data, lead to the final sections 
in the Parental Needs Survey. This study was approved by 
the University of South Australia Human Research Ethics 
Committee (protocol: 0000031772) and informed consent 
was obtained when participants completed the survey online.
For the purposes of scale development, the 301 parents 
who responded to the Parental Needs Survey were randomly 
divided into two halves, one for exploratory factor analysis 
(EFA) to create the initial scale and the other for confirma-
tory factor analysis (CFA) to validate the scale. There is no 
consensus about required sample sizes for both EFA and CFA; 
however, a minimum sample of 100 has been proposed.20
Exploratory factor analysis
The first random half of the data set consisted of 144 respon-
dents. An EFA was undertaken using SPSS 22 (IBM Corpo-
ration, Armonk, NY, USA). Demographic items (n=16) and 
open-ended items (n=8) were first removed. Any items that 
were not considered applicable to all respondents (eg, ques-
tions related to partners; n=12) were also removed, leaving 
72 out of the original 108 items. Missing values for the 72 
items ranged from 12.5% to 26.4%. The 72 items were then 
entered into the EFA, and principal components extraction 
was used to provide a scree plot to determine the likely 
number of factors. For this analysis, missing values were 
replaced by means. The scree plot indicated that there were 
likely four factors. A second principal components extrac-
tion was then undertaken forcing a four-factor solution. An 
oblique rotation using Direct Oblimin was used to determine 
whether the factors extracted were correlated. Since all cor-
relations between factors were close to zero, an orthogonal 
rotation using a Varimax solution was finally undertaken. To 
assist in interpretation, factor loadings were sorted by size, 
and loading <0.5 not displayed. Hair et al21 recommended a 
cutoff of 0.5 for factor loadings with a sample size of that 
used in our EFA.
Confirmatory factor analysis
The second random half of the data consisted of 157 respon-
dents. CFA was undertaken using the Stata 14 structural 
equation model procedure. In particular, the four-factor 
solution found from the EFA was entered into the pro-
cedure, plus a latent overall score derived from the four 
factors. For estimation, the mlmv (maximum likelihood 
missing values) method was used. Goodness-of-fit of the 
model was assessed using the root mean squared error of 
approximation and comparative fit index (CFI) measures. 
Modification indices were assessed to check whether modi-
fication to any paths would provide a better fit. The final 
scale and subscales were assessed for internal consistency 
using Cronbach’s alpha.
Results
Exploratory factor analysis
Table 1 is a summary of the EFA results. After Varimax 
rotation, sorting factor loadings into size order, and ignoring 
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factor loadings <0.50, the four extracted factors had clear 
interpretations.
The first factor, which was named Understanding the 
disease, loaded on four items related to parent’s level of 
knowledge and understanding of their child’s disease and 
their ability to communicate and teach others. The second 
factor, Working with health professionals, also loaded on 
four items and assesses parents’ level of support from health 
professionals and feeling part of a health care team caring 
for their child. The third factor labeled Emotional issues 
comprised three items specific to the emotions commonly 
expressed by parents in caring for their child. The fourth 
and final factor called Financial needs also comprised three 
items and measures the financial impact of having a child 
with a rare disease.
Confirmatory factor analysis
To evaluate construct validity and to confirm the four factors 
identified in the EFA, a CFA was undertaken. In addition, 
further testing was undertaken to determine whether the four 
factors could be combined into an overall needs score. Table 2 
presents the results of the CFA. Notably, the paths (standardized 
coefficients) from the 14 items to their respective factors were 
all highly statistically significant. Further, the paths from the 
four factors to the overall needs score were also highly statis-
tically significant. For goodness of fit, the root mean square 
error and the CFI were estimated. The goodness of fit results 
(Table 2) indicate that the model provided a reasonable fit to 
the data. In particular, it is recommended that the root mean 
squared error of approximation should be <0.09 and the CFI 
>0.9, which is the case with our model. An examination of 
modification indices found no better fit to the data.
For each factor (or subscale), a summative score was 
created by adding the score for each item and converting it 
to a 0–25 score with the overall score obtained by summing 
each of the subscale scores so that 0 represents a parent with 
no needs whatsoever and 100 a parent who is in desperate 
need of support.
Finally, Table 3 shows the mean and standard devia-
tions for the four subscales and overall score for all 301 
respondents.
The overall scale and four subscales all showed good 
internal consistency by Cronbach’s alpha: Overall needs 
score (a=0.870); Understanding the disease (a=0.892); 
Working with health professionals (a=0.883); Emotional 
issues (a=0.811); and Financial needs (a=0.761). Out of the 
four subscales, the greatest need appears to be related to the 
need for parental knowledge of disease, followed by greater 
support from health professionals. Supplementary material 
contains the revised questionnaire based on these results, 
to be used to measure the four subscales and overall needs 
score, and instructions for scoring.
Table 1 Summary of EFA results using principal factor axis rotation with a Varimax orthogonal solution (n=144)
Loadinga Item Item description Explained 
variance
Factor 1: Understanding the disease
 0.754 Q21-02 Teaching my child about their disease 9.617%
 0.732 Q21-06 Explaining my child’s disease to other children
 0.713 Q21-04 Explaining my child’s disease to my parents or relatives
 0.693 Q21-05 Responding when friends, neighbors, or others ask questions about my child
Factor 2: Working with health professionals
 0.803 Q16-02 The overall support that you get from health professionals for your child 9.156%
 0.770 Q16-01 Having a consistent team of health professionals taking overall responsibility for your 
child’s health
 0.767 Q16-03 Feeling that you are part of a health care team looking after your child
 0.676 Q16-04 How much health professionals know about your child’s disease
Factor 3: Emotional issues
 0.749 Q39-04 Grief, sadness, hopeless, depressed 9.001%
 0.706 Q39-06 Isolated, lonely, alienated, rejected
 0.679 Q39-01 Angry, annoyed, frustrated
Factor 4: Financial needs
 0.742 Q25-05 Paying for babysitting or respite care 8.357%
 0.731 Q25-02 Paying for special equipment or special clothing
 0.727 Q25-01 Paying for medical care or therapy
Note: aCorrelation between factor and item.
Abbreviation: EFA, exploratory factor analysis.
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Discussion
This study provides initial psychometric data and describes 
the development of a new scale for assessing the needs of 
parents with children with rare diseases. To our knowledge, 
this is the first scale that has been developed that focuses 
specifically on measuring the supportive care needs of parents 
caring for a child with a rare disease.
Our initial EFA determined that the questionnaire data 
contained four factors or subscales, and these were confirmed 
using structural equation modeling. Importantly, we were 
able to show using the structural equation modeling that the 
four subscales could be added together to create an overall 
needs score, which we have labeled the parental needs scale 
for rare diseases (PNS-RD).
Typically, questionnaires can be developed in two 
ways. If the area of interest is already well researched and 
the developers of a questionnaire are confident that they 
understand all potential issues, then a questionnaire can be 
designed based on the current literature and clinical experi-
ence. However, for areas of interest not so well understood, 
the alternative is to undertake qualitative research with the 
population of interest, soliciting their feedback in order to 
determine the domains of need and develop suitable ques-
tion items.22,23 For the four previously developed existing 
scales that purport to measure needs of parents of a child 
with a chronic condition,11,12,14,15 in the development of three 
of these scales,11,14,15 the authors assumed that they already 
knew what domains of need were important from their own 
knowledge and the literature and derived an initial list of 
questionnaire items. In contrast, no such assumptions were 
made during the development of the PNS-RD. In the devel-
opment of the PNS-RD, extensive qualitative research was 
undertaken asking affected parents themselves what their 
supportive care needs were. As rare disease research relating 
to parents is scarce and poorly understood, it was felt neces-
sary to incorporate a qualitative research component in order 
to develop a tool that was comprehensive and appropriate 
to the population of interest.
Further, the majority of existing scales were developed 
for parents of a child with a specific single condition. In the 
development of the PNS-RD, parents of >130 different rare 
Table 2 Summary of CFA results using maximum likelihood estimation and imputation of missing values (n=157)
Factor Item Item description Stand coef Sig 95% CI
Factor 1: Understanding the 
disease  
Q21-02 Teaching my child about the disease 0.654 <0.001 0.542–0.765
Q21-04 Explaining my child’s disease to my parents or relatives 0.838 <0.001 0.777–0.899
Q21-05 Responding when friends, neighbors, or others ask questions 
about my child
0.948 <0.001 0.910–0.985
Q21-06 Explaining my child’s disease to other children 0.849 <0.001 0.790–0.906
Factor 2: Working with  
health professionals
Q16-01 Having a consistent team taking overall responsibility for your 
child’s health
0.888 <0.001 0.838–0.937
Q16-02 The overall support that you get from health professionals for 
your child
0.906 <0.001 0.860–0.952
Q16-03 Feeling that you are part of a health care team looking after  
your child
0.842 <0.001 0.783–0.901
Q16-04 How much health professionals know about your child’s  
disease
0.627 <0.001 0.516–0.736
Factor 3: Emotional issues Q39-01 Angry, annoyed, frustrated 0.775 <0.001 0.664–0.885
Q39-04 Grief, sadness, hopeless, depressed 0.771 <0.001 0.661–0.880
Q39-06 Isolated, lonely, alienated, rejected 0.771 <0.001 0.657–0.883
Factor 4: Financial needs Q25-01 Paying for medical care or therapy 0.703 <0.001 0.569–0.836
Q25-02 Paying for special equipment or special clothing 0.829 <0.001 0.713–0.942
Q25-05 Paying for babysitting or respite care 0.694 <0.001 0.572–0.817
Overall needs score Factor 1 Understanding the disease 0.696 <0.001 0.484–0.908
Factor 2 Working with health professionals 0.596 <0.001 0.394–0.798
Factor 3 Emotional issues 0.448 <0.001 0.218–0.678
Factor 4 Financial needs 0.549 <0.001 0.298–0.800
Notes: Goodness of fit: root mean square error of approximation =0.075, 90% CI: 0.054–0.096; comparative fit index =0.942.
Abbreviations: CFA, confirmatory factor analysis; Stand coef, standardized coefficients; Sig, significance; CI, confidence interval.
Table 3 Descriptive statistics for subscales (n=301)
Scale Mean SD N
Understanding the disease 17.45 6.84 240
Working with health professionals 13.65 6.87 262
Emotional issues 12.77 6.03 223
Financial needs 13.00 7.84 236
Overall needs score 56.52 15.35 223
Abbreviation: SD, standard deviation.
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diseases were involved, which likely allows the results to be 
generalizable to all parents of a child with a rare disease, at 
least in Australia and New Zealand.
We believe the PNS-RD scale to be psychometrically 
robust, simple to use, and quick to complete. As the impact of 
a child’s disease can vary on the family unit, the PNS-RD will 
make it possible for health professionals to accurately assess and 
reassess the supportive care needs of parents at any stage in their 
child’s disease journey or child’s age. Further, we believe the 
tool will aid governments and nongovernmental support agen-
cies to more appropriately allocate time, money, and resources 
in meeting the needs of parents and address knowledge gaps 
with how best to provide support. Finally, the tool may prove 
useful in evaluating existing programs/interventions aimed at 
supporting parents affected by rare diseases, thus helping to 
reduce the overall cost burden to health and maximizing the 
way services are delivered to these groups in need.
Limitations of study
As well as the previously discussed strengths of the current 
studies approach, the study also has some limitations. The 
first stems from sampling issues with mothers accounting 
for the vast majority of responses to the survey. Fathers 
accounted for only a small percentage (8.6%, n=26/301) 
of responses despite repeated recruitment efforts, and thus, 
their perspectives on issues related to parental supportive 
care needs remained underrepresented in the development of 
the PNS-RD scale. While this study did report on >130 rare 
diseases, this number could still be considered small given 
that >8,000 rare diseases have been identified. Rare diseases 
by definition are rare, and recruitment challenges and small 
sample sizes are a common dilemma for researchers work-
ing in the area of rare diseases.24,25 The findings of this study 
are limited to parents living in Australia and New Zealand. 
While we can assume that parents caring for a child with a 
rare disease share common needs regardless of disease or 
country of residence, we cannot generalize these findings to 
other countries where access to health care services can dif-
fer. Therefore, further research is required to validate these 
findings in other countries. Like all internet surveys of this 
type, we were unable to establish response rates since there 
was no sampling frame. Finally, the PNS-RD scale still needs 
to be assessed for test–retest reliability and convergent valid-
ity in further research.
Conclusion
Most children and families affected by rare diseases have in 
the past received very little support. Being able to identify and 
measure their needs is therefore beneficial in helping them 
cope with the multicomplex burden of having a child with a 
rare disease. The absence of measures that suitably identify the 
needs of parents has led us to develop a tool designed specifi-
cally to assess the supportive care needs of parents caring for 
children with rare diseases. This is the first study to develop 
a tool purposed specifically for the rare disease population. 
This 14-item scale should prove useful in assessing parental 
supportive care needs, ensuring parents are given support that 
is tailored to their actual needs. We envisage that the tool will 
provide government and nongovernmental support agencies 
with clearer direction on where to focus future efforts in order 
to improve delivery of care and access to support.
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Supplementary material
Parental needs scale for rare diseases
SECTION 1: About You
Are you a mother or father of a child with a rare disease? 
• Mother • Father
How many of your children are affected by a rare disease?
If you know, could you please tell us which rare disease(s) your child/children have?
(Please spell out in full)
Have you been formerly diagnosed or suspected that you have a rare disease? 
• Diagnosed as a carrier • Suspected as a carrier • No
• Diagnosed with having the full disease • Suspected to have the full disease
What is your age?
• 15–24 • 25–34 • 35–44 • 45–54 • 55+
Which country are you resident in?
Where do you live?
• Metropolitan/major city area • Rural/country area
Marital status
• Single, or never married • Married, or with partner • Widowed • Separated, or divorced
Instructions: Below are some of the needs expressed by parents with a child with a rare disease. Please rate your current 
level of need for support for each of the following questions. Please circle the response that most relates to you.
SECTION 2: Understanding the disease
How much support do you need with respect to the following: I can confidently 
do this
I desperately 
need help
1. Teaching my child about the disease 1 2 3 4 5
2. Explaining my child’s disease to my parents or relatives 1 2 3 4 5
3.  Responding when friends, neighbors, or others ask questions 
about my child
1 2 3 4 5
4. Explaining my child’s disease to other children 1 2 3 4 5
SECTION 3: Working with health professionals
How satisfied are you with the following: Extremely 
satisfied
Extremely 
dissatisfied
5.  Having a consistent team of health professionals taking overall 
responsibility for your child’s health
1 2 3 4 5
6.  The overall support that you get from health professionals for 
your child
1 2 3 4 5
7.  Feeling that you are part of a health care team looking after 
your child
1 2 3 4 5
8. How much health professionals know about your child’s disease 1 2 3 4 5
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SECTION 4: Emotional issues
Rate each of the following based on how you have been feeling 
in the last week:
I never feel this 
way
I always feel 
this way
 9. Angry, annoyed, frustrated 1 2 3 4 5
10. Grief, sadness, hopeless, depressed 1 2 3 4 5
11. Isolated, lonely, alienated, rejected 1 2 3 4 5
SECTION 5: Financial needs
With respect to your child’s disease, how much financial 
 assistance do you need with the following:
I can easily 
afford it
I cannot 
afford it
12. Paying for medical care or therapy 1 2 3 4 5
13. Paying for special equipment or special clothing 1 2 3 4 5
14. Paying for babysitting or respite care 1 2 3 4 5
Do you have needs for any of the following services? (Tick all that apply)
• Marriage counselor • Financial advisor • Genetic counselor/family planning • Social worker
• Psychological counselor • Other: 
Please tell us about any other supportive care needs that you have which we have not covered in this questionnaire?
Instructions on how to sum the four scales and overall needs score:
Each item in the survey is scored on a five-point Likert type scale ranging from 1 to 5.
For sections 2 and 3: sum each of the four items, subtract 4, and multiply by 1.56 for a score/25.
For sections 4 and 5: sum each of the three items, subtract 3, and multiply by 2.08 for a score/25.
The overall needs score is obtained by summing the four subscales together for an overall score/100.
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